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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow each radio station 
to autonomously construct a start type multi-hop radio 
network by finding the optimal destination of connection 
(high order connection destination radio station). 
SOLUTION: The number of hop information obtaining 
means for each radio station obtains the number of hop 
information from a connectable radio station, and when 
direct connection to a base station is available, a high 
order connection destination radio station selecting 
means selects the base station as a high order 
connection destination radio station. In other cases, 
selects one connectable radio station whose number of 
hops obtained from the number of hop information can 
be made the minimum as the high order connection 
destination radio station from among the connectable 
radio stations. Then, a signal transferring means 
transfers a transmission signal or a signal received from 
a slave radio station to the high order connection 
destination . radio station, or when direct connection to 
the base station is available, transfers the signal to the base station. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the multi-hop wireless network which it consists of a base station and two or more 
radio stations, each radio station has a junction function, and the radio station which exists 
outside the communications area of a base station relays a predetermined radio station, and 
communicates with a base station A number information acquisition means of hop to acquire the 
number information of hop about the number of junction radio stations (henceforth "the number 
of hop") from other radio stations (henceforth "a connectable radio station") which can carry 
out direct continuation of said each radio station to said base station, When direct continuation 
can be carried out to said base station, a base station is selected as a high order connection 
place radio station. A high order connection place radio station selection means to select one 
connectable radio station where the number of hop obtained using said number information of 
hop serves as min as a high order connection place radio station from said connectable radio 
stations when direct continuation cannot be carried out to said base station, The signal which 
received the sending signal or the self-radio station from the high order connection place radio 
station and the selected low-ranking radio station (henceforth a "child radio station") to said 
high order connection place radio station Or it is the multi-hop wireless network characterized 
by being the configuration of having a signal transfer means to transmit to a base station when 
direct continuation can be carried out to said base station, and said each radio station selecting 
said high order connection place radio station autonomously, and setting up the junction way to 
said base station. 

[Claim 2] The number information acquisition means of hop of said base station and the radio 
station which can carry out direct continuation The number of hop of a self-radio station is 
recognized to be 1 . The other number information acquisition means of hop of a radio station 
What added 1 to the number of hop of the high order connection place radio station which said 
high order connection place radio station selection means selected is recognized as the number 
of hop of a self-radio station. The multi-hop wireless network according to claim 1 characterized 
by being the configuration of adding the number of hop of each radio station in order along said 
junction way from said base station side. 

[Claim 3] The number information acquisition means of hop of said radio station is a multi-hop 
wireless network according to claim 1 or 2 characterized by being the configuration which 
receives this information message and acquires the number information of hop on said 
connectable radio station while always transmitting the information message which contains the 
number of hop of a self-radio station as said number information of hop in multiple address. 
[Claim 4] The number information acquisition means of hop of said radio station is a multi-hop 
wireless network according to claim 1 or 2 characterized by being the configuration which 
acquires the number information of hop on said connectable radio station by the receiving timing 
of this information message while transmitting an information message in multiple address as said 
number information of hop by the transmit timing based on the number of hop of a self-radio 
station. 

[Claim 5] The number information acquisition means of hop of said radio station transmits the 
signal required as notifying the number information of hop to said connectable radio station. It 
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transmits to the connectable radio station which required the signal with which the connectable 
radio station which received this demand signal answers the number information of hop on a 
self-radio station. The multi-hop wireless network according to claim 1 or 2 characterized by 
being the configuration in which the radio station which received this reply signal acquires the 
number information of hop on a connectable radio station. 

[Claim 6] The number information acquisition means of hop of the radio station which newly 
enters into a network [ whether said information message from said connectable radio station is 
received, and the number information of hop is acquired, and ] [ whether the number information 
of hop is acquired by the receiving timing of said information message from said connectable 
radio station, and ] The multi-hop wireless network according to claim 3 to 5 characterized by 
being the configuration which transmits a demand signal to said connectable radio station, 
receives the reply signal according to it, and acquires the number information of hop. 
[Claim 7] The number information acquisition means of hop of said radio station, and a high order 
connection place radio station selection means After building a multi-hop wireless network, one 
connectable radio station where said number of hop serves as min out of said connectable radio 
station to predetermined timing is selected. The multi-hop wireless network according to claim 1 
to 6 characterized by being the configuration which selects the connectable radio station as a 
new high order connection place radio station when the connectable radio station and the 
present high order connection place radio station are inequalities. 

[Claim 8] The number information acquisition means of hop of said radio station, and a high order 
connection place radio station selection means When said high order connection place radio 
station and connection become impossible after building a multi-hop wireless network The multi- 
hop wireless network according to claim 1 to 6 characterized by being the configuration which 
selects one connectable radio station where said number of hop serves as min except for said 
child radio station out of said connectable radio station anew as a high order connection place 
radio station. 

[Claim 9] The number information acquisition means of hop of said radio station, and a high order 
connection place radio station selection means When said high order connection place radio 
station and connection become impossible after building a multi-hop wireless network A 
connection improper signal reports that to said child radio station, and one connectable radio 
station where said number of hop serves as min out of said connectable radio station anew after 
information is selected as a high order connection place radio station. Moreover, the radio 
station which received said connection improper signal from said high order connection place 
radio station is a multi-hop wireless network according to claim 1 to 6 characterized by being 
the configuration which selects a new high order connection place radio station while reporting a 
connection improper signal to a child radio station similarly. 

[Claim 10] In the radio station of the multi-hop wireless network which it consists of a base 
station and two or more radio stations, each radio station has a junction function, and the radio 
station which exists outside the communications area of a base station relays a predetermined 
radio station, and communicates with a base station A number information acquisition means of 
hop to acquire the number information of hop about said number of hop from said connectable 
radio station, When direct continuation can be carried out to said base station, a base station is 
selected as a high order connection place radio station. A high order connection place radio 
station selection means to select one connectable radio station where the number of hop 
obtained using said number information of hop serves as min as a high order connection place 
radio station from said connectable radio stations when direct continuation cannot be carried out 
to said base station. It is the radio station of the multi-hop wireless network characterized by 
having a signal transfer means to transmit to a base station when the direct continuation of the 
signal received from the sending signal or said child radio station can be carried out to said high 
order connection place radio station or said base station. 

[Claim 11] It is the radio station of the multi-hop wireless network according to claim 10 which 
the number information acquisition means of hop of said base station and the radio station which 
can carry out direct continuation recognizes the number of a self-radio station of hop to be 1, 
and is characterized by for the other number information acquisition means of hop of a radio 
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station to be the configuration of recognizing what added 1 to the number of hop of the high 
order connection place radio station which said high order connection place radio station 
selection means selected to be the number of hop of a self-radio station. 

[Claim 12] Said number information acquisition means of hop is the radio station of the multi- 
hop wireless network according to claim 10 or 1 1 characterized by being the configuration which 
receives this information message and acquires the number information of hop on said 
connectable radio station while always transmitting the information message which contains the 
number of hop of a self-radio station as said number information of hop in multiple address. 
[Claim 13] Said number information acquisition means of hop is the radio station of the multi- 
hop wireless network according to claim 10 or 11 characterized by being the configuration which 
acquires the number information of hop on said connectable radio station by the receiving timing 
of this information message while transmitting an information message in multiple address as said 
number information of hop by the transmit timing based on the number of hop of a self-radio 
station. 

[Claim 14] Said number information acquisition means of hop transmits the signal required as 
notifying the number information of hop to said connectable radio station. It transmits to the 
connectable radio station which required the signal with which the connectable radio station 
which received this demand signal answers the number information of hop on a self-radio station. 
The radio station of the multi-hop wireless network according to claim 10 or 11 characterized by 
being the configuration in which the radio station which received this reply signal acquires the 
number information of hop on a connectable radio station. 

[Claim 1 5] The number information acquisition means of hop of the radio station which newly 
enters into a network [ whether said information message from said connectable radio station is 
received, and the number information of hop is acquired, and ] [ whether the number information 
of hop is acquired by the receiving timing of said information message from said connectable 
radio station, and ] The radio station of the multi-hop wireless network according to claim 1 2 to 
1 4 characterized by being the configuration which transmits a demand signal to said connectable 
radio station, receives the reply signal according to it, and acquires the number information of 
hop. 

[Claim 16] Said number information acquisition means of hop, and a high order connection place 
radio station selection means After building a multi-hop wireless network, one connectable radio 
station where said number of hop serves as min out of said connectable radio station to 
predetermined timing is selected. The radio station of the multi-hop wireless network according 
to claim 10 to 15 characterized by being the configuration which selects the connectable radio 
station as a new high order connection place radio station when the connectable radio station 
and the present high order connection place radio station are inequalities. 

[Claim 1 7] Said number information acquisition means of hop, and a high order connection place 
radio station selection means When said high order connection place radio station and 
connection become impossible after building a multi-hop wireless network The radio station of 
the multi-hop wireless network according to claim 10 to 15 characterized by being the 
configuration which selects one connectable radio station where said number of hop serves as 
min except for said child radio station out of said connectable radio station anew as a high order 
connection place radio station. 

[Claim 18] Said number information acquisition means of hop, and a high order connection place 
radio station selection means When said high order connection place radio station and 
connection become impossible after building a multi-hop wireless network A connection improper 
signal reports that to said child radio station, and one connectable radio station where said 
number of hop serves as min out of said connectable radio station anew after information is 
selected as a high order connection place radio station. The radio station which received said 
connection improper signal from said high order connection place radio station again is a radio 
station of the multi-hop wireless network according to claim 10 to 15 characterized by being the 
configuration which selects a new high order connection place radio station while reporting a 
connection improper signal to a child radio station similarly. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multi-hop wireless network which can relay 
each radio station also from the radio station which exists outside the communications area of a 
base station when each radio station has a junction function, and can access a base station in 
the star mold wireless network where two or more radio stations like mobile communications or 
wireless LAN access the same base station. 

[0002] It is related with the multi-hop wireless network and radio station which build 
autonomously the junction way from each radio station to a base station especially. 
[0003] 

[Description of the Prior Art] In mobile communications, such as PDC and PHS, each radio 
station once accesses the base station by which direct continuation is carried out to the 
communication network, in order to access a communication network. These systems take the 
configuration of the star mold wireless network where two or more radio stations access the 
same base station, and the communications area of each base station turns into area of the 
system concerned which can be communication service offered as it is. 

[0004] Here, in the case of PDC, since the communications area of a base station attains to the 
radius of several km, communication service can be offered broadly in few base stations, but in 
the case of PHS, since the communications area of a base station remains in hundreds of m, in 
order to offer wide range communication service, it is necessary to arrange many base stations. 
Moreover, the demand of improvement in the speed of transmission speed follows on rising, use 
of the base station where mobile communications also use high-frequency bands, such as 
wireless LAN, can be considered, and transceiver area may become narrow further rather than 
the base station of PHS from now on. 

[0005] Thus, in a system with the small communications area of a base station, there is the 
approach of constituting a multi-hop wireless network between radio stations as the one 
technique of extending service provision area. A multi-hop wireless network is the network 
gestalt with which between the radio station can communicate, when each radio station has a 
junction function and two or more radio stations which exist between them between the radio 
stations whose direct communication is mutually impossible relay a signal. 
[0006] When this multi-hop wireless network is applied to the above-mentioned star mold 
wireless network, For example, if the radio station (henceforth a "junction radio station") of near 
with a junction function receives the signal transmitted from the radio station (henceforth "the 
radio station outside area") which is outside the communications area of a certain base station 
This junction radio station transmits the received signal to the junction radio station more near a 
base station (henceforth a "high order"), and this junction radio station transmits the received 
signal to the junction radio station of a high order further, and transmits it to a base station 
through the junction radio station of a high order one by one below. Thereby, a base station can 
receive the signal transmitted from the radio station outside area. Moreover, the signal 
transmitted from a base station can also follow a path completely contrary to the above, and can 
receive the radio station outside area. 
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[0007] Therefore, the radio station which is outside the communications area of a base station 
becomes possible [ communicating with a base station ] by constituting a multi-hop wireless 
network between each radio station. Thereby, even if the communications area of a base station 
like wireless LAN is a narrow system, it becomes possible to extend the service provision area of 
a base station autonomously between radio stations. 

[0008] In the general multi-hop wireless network, in order to send the signal from the radio 
station of arbitration to the radio station of a transmission place, the junction way needs to be 
established between the transmitting agency radio station and the transmission place radio 
station. However, in the above-mentioned star mold wireless network, since the transmission 
place of the signal transmitted from each radio station is surely a base station, each radio 
station has just established the junction way to a base station. That is, since the number of the 
junction ways which each radio station establishes is one, it is enough if one high order 
connection place radio station (a junction radio station, base station) where each radio station 
carries out the junction transfer of the signal is appointed. If in other words each radio station 
sets a high order connection place radio station to a meaning, the signal from the radio station of 
arbitration will be transmitted to a base station, when each radio station transmits to a high 
order connection place radio station. 

[0009] Therefore, what is necessary is just to build the structure (henceforth a "star mold multi- 
hop wireless network") where a base station is made into the top station between base station- 
radio stations, and each radio station sets a high order connection place radio station to a 
meaning, in order to apply a multi-hop wireless network to the above-mentioned star mold 
wireless network. Here, the example of a configuration of the star mold multi-hop wireless 
network which makes a base station the top office is shown in drawin g 1 . In drawing, S is a base 
station, M is a radio station, and an arrow head shows a high order connection place radio 
station. 

[0010] There is what [ centralized-control-/ a thing ] that is depended on the top station as a 
method of building the conventional star mold multi-hop wireless network. This is the building 
method for each radio station notifying all other radio stations connectable from a local station 
to the top station, grasping all the star mold multi-hop wireless network configuration that can 
realize the top station, choosing the optimal star mold multi-hop wireless network configuration 
out of it, and directing a connection place to each radio station. 
[0011] 

[Problem(s) to be Solved by the Invention] Reconstruction is needed when it becomes 
impossible, as for such a centralized control building method, for a certain radio station to bear a 
junction function according to causes, such as failure and migration. In order that the top office 
may grasp the purport to which it became impossible for the radio station where it broke down 
and moved to bear a junction function in this, that radio station and the connected radio station 
notify that to the top office one after another first, and the top office must appoint the optimal 
connection place radio station of each radio station anew followed on reconstruction of a star 
mold multi-hop wireless network in response to this notice, and must report it to all radio 
stations. Moreover, the same actuation is needed also when a radio station is newly added. 
[0012] Therefore, by the centralized control building method, when it became impossible for a 
certain radio station to act as intermediary according to causes, such as failure and migration, or 
when a radio station was newly added, the time amount which reconstruction of a star mold 
multi-hop wireless network takes became long, and there was a problem as for which 
modification of network configuration is not made immediately. Moreover, there was a problem on 
which traffic for control, such as change-notice traffic for modification and information traffic, 
increases. 

[0013] All the top offices (base station) do not control construction of a star mold multi-hop 
wireless network, but this invention aims to let each radio station offer the multi-hop wireless 
network and radio station which can be built autonomously by finding the radio station of a 
connection place with each optimal radio station. 
[0014] 

[Means for Solving the Problem] Invention of a publication shows the method of building a multi- 
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hop wireless network to claims 1 and 2. Namely, the number information acquisition means of 
hop of each radio station acquires the number information of hop from a connectable radio 
station. When the direct continuation of the high order connection place radio station selection 
means can be carried out to a base station, a base station is selected as a high order connection 
place radio station. When direct continuation cannot be carried out to a base station, one 
connectable radio station where the number of hop obtained using the number information of hop 
serves as min is selected as a high order connection place radio station from connectable radio 
stations. When a signal transfer means can carry out direct continuation of the signal received 
from the sending signal or the child radio station to a high order connection place radio station 
or a base station, each radio station can build a multi-hop wireless network autonomously by 
transmitting to a base station. 

[0015] In addition, although this is premised on each radio station recognizing the number of hop 
of a self-radio station beforehand, when it is undecided, it decides sequentially from the direction 
near a base station. Namely, the number information acquisition means of the other radio station 
of hop is decided [ by the number information acquisition means of hop of a base station and the 
radio station which can carry out direct continuation setting up the number of a self-radio 
station of hop with 1 ] sequentially from the direction with the number of each radio station 
which constitutes a multi-hop wireless network near a base station of hop by setting up what 
added 1 to the number of hop of the high order connection place radio station which the high 
order connection place radio station selection means selected as the number of hop of a self- 
radio station. And each radio station can build a multi-hop wireless network autonomously by 
selecting one high order connection place radio station in each radio station, respectively. 
[0016] Invention according to claim 3 to 5 shows the configuration of the number information 
acquisition means of hop of a radio station. That is, the number information acquisition means of 
hop of the radio station of claim 3 is a configuration which receives this information message and 
acquires the number information of hop on a connectable radio station while always transmitting 
the information message which contains the number of hop of a self-radio station as number 
information of hop in multiple address. 

[001 7] The number information acquisition means of hop of the radio station of claim 4 is a 
configuration which acquires the number information of hop on a connectable radio station by 
the receiving timing of this information message while transmitting an information message in 
multiple address as number information of hop by the transmit timing based on the number of 
hop of a self-radio station. 

[0018] It is the configuration which the radio station which the number information acquisition 
means of the radio station of claim 5 of hop transmitted the signal which requires as notifying 
that number information of hop to a connectable radio station, transmitted it to the connectable 
radio station which required the signal with which the connectable radio station which received 
this demand signal answers the number information of hop on a self-radio station, and received 
this reply signal acquires in the number information of hop on a connectable radio station. 
[0019] the above — by any configuration, the number information acquisition means of hop can 
acquire the number information of hop from a connectable radio station, and if one connectable 
radio station where the number of hop serves as min from the inside is selected as a high order 
connection place radio station, a multi-hop wireless network will be built autonomously. 
[0020] Invention according to claim 6 shows a configuration in case a new radio station enters 
into a multi-hop wireless network. [ whether the number information acquisition means of hop of 
the radio station receives the information message from a connectable radio station, and 
acquires the number information of hop, and ] By acquiring the number information of hop by the 
receiving timing of the information message from a connectable radio station, or transmitting a 
demand signal to a connectable radio station, receiving the reply signal according to it, and 
acquiring the number information of hop One connectable radio station where the number of hop 
serves as min can be selected as a high order connection place radio station, and it can join a 
multi-hop wireless network. 

[0021] Invention according to claim 7 to 9 shows the configuration in the case of reconstructing 
a multi-hop wireless network. That is, after the number information acquisition means of hop of 
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the radio station of claim 7 and a high order connection place radio station selection means build 
a multi-hop wireless network, they are the configuration which selects one connectable radio 
station where the number of hop serves as min out of a connectable radio station to 
predetermined timing, and selects the connectable radio station as a new high order connection 
place radio station when the connectable radio station and the present high order connection 
place radio station are inequalities. 

[0022] When connection becomes impossible with a high order connection place radio station 
after the number information acquisition means of hop of the radio station of claim 8 and a high 
order connection place radio station selection means build a multi-hop wireless network, they 
are the configuration which selects one connectable radio station where the number of hop 
serves as min except for a child radio station out of a connectable radio station anew as a high 
order connection place radio station. 

[0023] The number information acquisition means of hop of the radio station of claim 9, and a 
high order connection place radio station selection means When connection becomes impossible 
with a high order connection place radio station after building a multi-hop wireless network A 
connection improper signal reports that to a child radio station, and one connectable radio 
station where the number of hop serves as min out of a connectable radio station anew after 
information is selected as a high order connection place radio station. Moreover, the radio 
station which received the connection improper signal from the high order connection place radio 
station is a configuration which selects a new high order connection place radio station while 
reporting a connection improper signal to a child radio station similarly. 
[0024] Invention according to claim 1 0 to 18 shows the configuration of the radio station 
corresponding to a multi-hop wireless network according to claim 1 to 9. 
[0025] 

[Embodiment of the Invention] (Operation gestalt of invention given in claims 1, 2, 10, and 11) 
Drawing 2 shows the operation gestalt of the radio station which constitutes the multi-hop 
wireless network of this invention. A radio station is equipped with a number information 
acquisition means 1 1 of hop acquire the number information of hop from a connectable radio 
station, a high order connection place radio station selection means 12 select the high order 
connection place radio station which serves as a junction place out of a connectable radio 
station according to this number information of hop, and a signal transfer means 1 3 transmit the 
signal which received from the sending signal or the child radio station to a high order 
connection place radio station or a base station, in drawing. 

[0026] Drawing 3 shows the fundamental procedure of the high order connection place radio 
station selection means 12. First, when the direct continuation of the radio station can be 
carried out to a base station, a base station is selected as a high order connection place radio 
station (a1). Next, when direct continuation cannot be carried out to a base station, the number 
information of hop on the connectable radio station which the number information acquisition 
means 1 1 of hop acquired is inputted (a2), and one connectable radio station where the number 
information of hop on each connectable radio station is compared, and the number of hop serves 
as min from the inside is selected as a high order connection place radio station (a3). The high 
order connection place radio station selected here is notified to the signal transfer means 13, 
and serves as the destination of the signal received from the child radio station. 
[0027] Moreover, if a high order connection place radio station is selected (a3), what added 1 to 
the number of hop will be recognized as the number of hop of a self-radio station, and the 
number information of hop will be notified to the number information acquisition means 1 1 of hop 
of a connectable radio station (a4). The number information acquisition means 1 1 of hop notifies 
the number information of hop to a connectable radio station by the approach explained below. In 
addition, the number information acquisition means 1 1 of hop of a base station and the radio 
station which can carry out direct continuation recognizes the number of hop of a self-radio 
station to be 1, and the other number information acquisition means 1 1 of hop of a radio station 
recognizes what added 1 to the number of hop of the high order connection place radio station 
which the high order connection place radio station selection means 12 selected as the number 
of hop of a self-radio station. Moreover, a base station may be treated as one radio station, and 
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the number of hop of a base station may be defined as 0. 

[0028] Drawing 4 shows an example of the process in which a multi-hop wireless network is 
constituted by the radio station of this invention. In drawing, one hop is set to the number 
information acquisition means 11 of hop of the radio station M1 which can carry out direct 
continuation to a base station S. Next, if this radio station M1 is decided, when the radio station 
which makes this a connectable radio station selects one radio station M1 as a high order 
connection place radio station, respectively, it will be decided to each radio station M1 that the 
radio station M2 used as two hop will be the shape of a tree. Radio stations M3, M4, — , Mk are 
decided one by one like the following. Here, Mk shows the radio station whose number of hop is 
k. 

[0029] Now, a radio station Mx presupposes that it has newly entered in a network. A radio 
station Mx chooses one radio station M2 where the number of hop serves as min out of the 
radio stations M2, M3, and M4 which are connectable radio stations, and selects this as a high 
order connection place radio station. By this, the number of hop of a radio station Mx is set to 3, 
and will be connected to one radio station M2 as a high order connection place radio station. 
Thus, each radio station appoints only one high order connection place radio station, 
respectively. Thereby, each radio station is connected to a high order connection place radio 
station, and the multi-hop wireless network which makes a base station the top station is formed 
between a base station and each radio station. 

[0030] Drawing 5 shows the fundamental procedure of the signal transfer means 1 3. Drawing 5 
(a) It is the procedure of the signal transfer means 13 in a transmitting agency radio station. The 
signal transfer means 1 3 in a transmitting agency radio station will transmit the sending signal to 
a high order connection place radio station, if the sending signal addressed to a base station 
occurs (b1) (b2). Drawing 5 (b) It is the procedure of the signal transfer means 13 in a junction 
radio station. The signal transfer means 13 in a junction radio station will transmit the received 
signal to a high order connection place radio station, if a signal is received from a child radio 
station (c1) (c2). 

[0031] The signal transmitted by actuation of such a signal transfer means 13 of a radio station 
from the radio station which exists outside the communications area of a base station can also 
be transmitted to a base station. The situation of this signal transfer is shown in drawing 6 . 
[0032] Radio station Mk~1 which is a high order connection place radio station first when the 
radio station Mk which exists outside the communications area of a base station S transmits a 
signal to a base station in drawing 6 A signal is transmitted. Radio station Mk-1 which received 
this signal Radio station Mk-2 which is a high order connection place radio station similarly An 
input signal is transmitted. Hereafter, each radio station transmits an input signal to a high order 
connection place radio station, respectively, and, finally a radio station M1 transmits an input 
signal to a base station S. When transmitting a signal to a radio station Mk from a base station S, 
it can transmit by following this path conversely. 

[0033] With the above procedure, each radio station can select a high order connection place 
radio station, and the multi-hop wireless network which makes a base station the top office can 
be built autonomously. Moreover, since each radio station has selected the radio station of the 
number of the minimum hop from connectable radio stations to the high order connection place 
radio station, the multi-hop wireless network where the number of hop serves as min is built 
automatically. Moreover, the junction way to which the signal transmitted from the radio station 
which exists outside the communications area of a base station is transmitted to a base station 
through 1 or two or more junction radio stations is automatically establishable by transmitting 
the signal which each radio station received from the child radio station to a high order 
connection place radio station. 

[0034] (Operation gestalt of invention given in claims 3 and 12) This operation gestalt transmits 
the information message (henceforth "the number message of hop") in which the number 
information acquisition means 1 1 of hop of each radio station included the number of hop of a 
self-radio station in multiple address, and receives this number message of hop, and acquires the 
number of hop of a connectable radio station. In addition, when a base station transmits the 
number message of hop in multiple address similarly, the number of hop of a base station is 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/06/06 



JP,2001-237764,A [DETAILED DESCRIPTION] 



6/13 ^— v 



defined as 0. The carrier for the number messages of hop shall be beforehand defined in this 
network. 

[0035] Drawin g 7 shows the 1 st operation gestalt of the procedure of the number information 
acquisition means 11 of hop of a radio station, and the high order connection place radio station 
selection means 12. In drawing, in case the number information acquisition means 1 1 of hop of 
each radio station tends to acquire the number of hop of a connectable radio station, search- 
time t of the number message of hop is set up first (d1), and the flag 0 which shows an initial 
state is set up (d2). 

[0036] Next, supervising whether it went through search-time t, the carrier for the number 
messages of hop is searched (d4), and receiving level judges whether the signal beyond a 
threshold L was received (d5). (d3) Receiving level restores to this signal, when the signal 
beyond a threshold L is received, and it judges whether it is the number message of hop (d6). In 
addition, it is the decision criterion which judges whether this threshold L is connectable with the 
radio station where a self-radio station transmits this signal, and is the minimum receiving level 
which specifically chooses a connectable radio station. On the other hand, when receiving level 
is under the threshold L, it returns to the search (d3, d4) of the carrier for the number messages 
of hop. 

[0037] When an input signal is the number message of hop, the number of hop and the 
transmitting agency radio station ID are read, and the number of hop of a connectable radio 
station is acquired (d7). On the other hand, when an input signal is not the number message of 
hop, it returns to the search (d3, d4) of the carrier for the number messages of hop again. Next, 
it judges whether it is a flag 0 about whether the number of hop of the acquired connectable 
radio station is the beginning (d8). Since it is a flag 0 at first, the number of hop of the acquired 
connectable radio station is memorized (d9), and it is set as a flag 1 (d10), and returns to the 
search (d3, d4) of the carrier for the number messages of hop again. 

[0038] When the following number message of hop is received, it is No with a flag 1d8. It 
becomes and compares with the number of hop of the already memorized connectable radio 
station (d1 1). In being smaller than the number of hop which the number of hop of the newly 
acquired connectable radio station has memorized, the number of hop of the memorized 
connectable radio station is eliminated, and it memorizes the number of hop of the newly 
acquired connectable radio station (d12). It is larger than the number of hop which the number of 
hop of the connectable radio station newly acquired on the other hand has memorized, or in 
being equal, the number of hop of the memorized connectable radio station is left as it is, and it 
returns to the search (d3, d4) of the carrier for the number messages of hop again. In addition, 
when equal to the number of hop which the number of hop of the newly acquired connectable 
radio station has memorized, you may change to the number of hop of the newly acquired 
connectable radio station, receiving level is compared, the larger one is chosen, and you may 
make it memorize. By this, the minimum thing will always be memorized in the acquired number 
of hop of a connectable radio station. 

[0039] Moreover, although it is always supervising whether search-time t was exceeded from 
search initiation during the search (d3), when having not gone through search-time t, the search 
of the carrier for the number messages of hop is continued (d4). On the other hand, when it goes 
through search-time t, the search of the carrier for the number messages of hop is considered 
as termination, and it is judged that the number of hop of the connectable radio station 
memorized at present is min (d13). 

[0040] By the above processing, each radio station can recognize the radio station of the 
number of the minimum hop with the number of hop acquired from the number message of hop 
of a connectable radio station. And this radio station is selected with a high order connection 
place radio station (a3 of drawin g 3 ). In the radio station which has selected one high order 
connection place radio station from connectable radio stations, what added 1 to the number of 
hop of a high order connection place radio station is made into the number of hop of a self-radio 
station, and the number message of hop incorporating the number of hop is transmitted in 
multiple address (a4 of drawing 3 ). 

[0041] (Operation gestalt of invention given in claims 4 and 13) The number information 
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acquisition means 1 1 of hop of each radio station transmits an information message (henceforth 
"the number timing message of hop") in multiple address by the transmit timing based on the 
number of hop of a self-radio station, and this operation gestalt recognizes the number of hop of 
a connectable radio station by the receiving timing of this number timing message of hop. In 
addition, when a base station transmits the number timing message of hop in multiple address by 
predetermined transmit timing similarly, the number of hop of a base station is defined as 0, and 
the transmit timing according to it is set up. The carrier for the number timing messages of hop 
shall be beforehand defined in this network. 

[0042] Drawin g 8 shows an example of the timing to which a base station and each radio station 
transmit the number timing message of hop. In drawing, the information time zone L, the base 
station, and each radio station where a base station and each radio station transmit the number 
timing message of hop are divided into the information time interval D which does not transmit 
any number timing message of hop, and a time-axis repeats this the information period T. 
However, it is necessary to take the larger information time interval D than the information time 
zone L 

[0043] The information time zone L is classified into the class information time zone when the 
radio station where the number of hop is the same transmits the number timing message of hop. 
For example, only a base station can transmit the number timing message P0 of hop at the first 
class information time zone, and only a radio station with one hop can transmit the number 
timing message P1 of hop, and makes the next class information time zone like the following 2 
and 3 hop and the thing of — to which only a radio station can transmit the number timing 
messages P2 and P3 of hop, and — for every class information time zone, respectively. A base 
station and each radio station transmit the number timing message of hop to every information 
period T in the class information time zone corresponding to each number of hop. 
[0044] Drawing 9 shows the 2nd operation gestalt of the procedure of the number information 
acquisition means 1 1 of hop of a radio station, and the high order connection place radio station 
selection means 12. In drawing, in case the number information acquisition means 11 of hop of 
each radio station tends to acquire the number of hop of a connectable radio station, the flag 0 
which shows an initial state is set up (f1), and the count N of the confirmation of receipt of the 
number timing message of hop is set up (f2). 

[0045] Next, the carrier for the number timing messages of hop is searched (f3), and receiving 
level judges whether the signal beyond a threshold L was received (f4). Receiving level restores 
to this signal, when the signal beyond a threshold L is received, and it judges whether it is the 
number timing message of hop (f5). In addition, it is the decision criterion which judges whether 
this threshold L is connectable with the radio station where a self-radio station transmits this 
signal, and is the minimum receiving level which specifically chooses a connectable radio station. 
On the other hand, when receiving level is under the threshold L, or when an input signal is not 
the number timing message of hop, it returns to the search (f3) of the carrier for the number 
timing messages of hop. 

[0046] When an input signal is the number timing message of hop, it judges whether it is a flag 0 
(f6). It is the time of day TO which received the number timing message of hop first since it was 
a flag 0 at first. It carries out, the present time of day is set up (f7), and the transmitting agency 
radio station ID is acquired and memorized from the number timing message of hop which 
received (f8). Next, it is set as n= 1 which shows that it was set as the flag 1 (f9), and the 
number timing message of hop which received further was first received in the information time 
zone L, and the number timing message of hop was received for the first time (f10), and returns 
to the search (f3) of the carrier for the number timing messages of hop again. 
[0047] the case where the following number timing message of hop is received — a flag one f6 - 
- No The receipt time TO of the number timing message of hop which became and received 
previously from — elapsed time judges whether it is more than the information time zone L (f1 1). 
If this elapsed time is not more than L (it is No at f1 1), the number timing message of hop which 
received will judge that it is not what received first in the information time zone L, will disregard 
that reception, and will return to the search (f3) of the carrier for the number timing messages of 
hop again, on the other hand — the previous receipt time TO from — with [ elapsed time ] L 
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[ more than ] (it is Yes at f1 1), the number timing message of hop which received judges that it 
is the first reception in the information time zone L, and performs the following processings. 
[0048] First, time of day TO The transmitting agency radio station ID is acquired from the 
number timing message of hop which reset at current time (ft 2) and received (f 1 3), and it judges 
whether the transmitting agency radio station ID remembered to be the this transmitting former 
radio station ID is in agreement (f14). When both are in agreement, the number timing message of 
hop which received judges whether since it means that it is received first and the further last 
number timing message of hop was again received also this information period in the information 
time zone L, 1 was added to n (f 1 5) and n became the count N of a check (f16). If n has not 
become the count N of a check, it returns to the search (f3) of the carrier for the number timing 
messages of hop again. On the other hand, if n has become the count N of a check, it will be 
decided that the number timing message of hop which received is first received in the 
information time zone L, and it will recognize that the memorized transmitting agency radio 
station ID is a radio station of the number of the minimum hop in a connectable radio station 
(f17). 

[0049] Moreover, when the transmitting agency radio station ID remembered to be the 
transmitting agency radio station ID is an inequality, it can be recognized as what was received 
to different timing from the number timing message of hop by which No) and the number timing 
message of hop which received were first received in the last information time zone L (f14 unlike 
the last thing. Therefore, the memorized transmitting agency radio station ID is eliminated, and 
the transmitting agency radio station ID read in the number timing message of hop which 
received now is newly memorized (f 1 8). Then, it initializes to n= 1 (f1 9), and returns to the 
search (f3) of the carrier for the number timing messages of hop again. 

[0050] Drawing 10 shows the concrete example of the 2nd operation gestalt of operation. It sets 
to drawing and is the first information period Ta. Although the number timing messages P3 and 
P4 of hop are continuously received to the timing then corresponding to 3 and 4 hop, P3 
receives first in the information time zone L, and memorizes the connectable radio station as a 
radio station of the number of the minimum hop (f8). P4 [ and ] received continuously — the 
receipt time TO of P3 from — since it is less than the information time zone L, it is ignored (it is 
Noatf11). 

[0051] next, the receipt time TO of P3 from — the number timing message of hop received 
above the information time zone L is supervised. Namely, the following information period Tb 
Since it supervises whether the number timing message of hop is received and the number 
timing message P2 of hop corresponding to two hop is received here, the connectable radio 
station is memorized as a radio station of the number of the minimum hop (being f1 1 Yes, f 18). 
Information period Tb P3 and P4 which can be set are disregarded (being f1 1 No). 
[0052] next, the receipt time TO of P2 from — the number timing message of hop received 
above the information time zone L is supervised. Namely, the following information period Tc It 
supervises whether the number timing message of hop is received, and P2 is received again here 
(it is Yes and f14 in f1 1, and is Yes). When N time reception of these P2 is carried out similarly, 
the connectable radio station which transmitted P2 is decided as a radio station of the number 
of the minimum hop (f1 7). 

[0053] By the above processing, each radio station can supervise the receiving timing of the 
number timing message of hop, and the radio station first transmitted in the information time 
zone L out of the connectable radio station, i.e., the number of hop, can recognize the minimum 
radio station. Moreover, the radio station which transmitted the number timing message of hop 
first can be checked over multiple times by preparing the count of a check in an information time 
zone. And this radio station is selected with a high order connection place radio station (a3 of 
drawing 3 ). 

[0054] In the radio station which has selected one high order connection place radio station from 
connectable radio stations, what added 1 to the number of hop of a high order connection place 
radio station is made into the number of hop of a self-radio station, and the number timing 
message of hop is transmitted in multiple address by the transmit timing corresponding to the 
number of hop (a4 of drawing 3 ). This concrete procedure is explained with reference to drawin g 
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[0055] In drawing 1 1 , each radio station s selection of a high order connection place radio 
station judges in the class information time zone of what position the high order connection 
place radio station has transmitted the number timing message of hop based on the conventional 
time O (g2). (g1) If each radio station recognizes beforehand the time amount length of a class 
information time zone, this decision is possible when the time amount which received the number 
timing message of hop from a high order connection place radio station calculates what time of 
that time amount length it is by measuring from the conventional time O. If the class information 
time zone when the high order connection place radio station has transmitted the number timing 
message of hop is known, the number timing message of hop of a self-radio station will be 
transmitted in the next class information time zone (g3). 

[0056] In addition, when there are two or more radio stations which transmit the number timing 
message of hop in the same class information time zone, the number timing message of hop of a 
self-radio station is transmitted to the timing which is not transmitted from other radio stations 
by carrier sense etc. Thereby, each radio station can transmit the number timing message of hop 
by the transmit timing (class information time zone) corresponding to the number of hop, and can 
notify the information which is equivalent to the number of hop to a connectable radio station. 
[0057] Each radio station only adjusts the transmit timing of an information message, out of a 
connectable radio station, each radio station recognizes the radio station of the number of the 
minimum hop, and this operation gestalt can carry out the thing of it. Therefore, even when the 
number of hop cannot be incorporated into an information message, if each radio station is the 
communication system which can recognize the conventional time O of an information message, 
it can apply. For example, it is applicable to the communication system which has taken the 
synchronization of each radio station by the existing information message beforehand like PHS. 
[0058] (Operation gestalt of invention given in claims 5 and 14) This operation gestalt the 
number information acquisition means 1 1 of hop of each radio station — a connectable radio 
station — the number information of hop (the number message of hop — ) The signal required as 
notifying the number timing message of hop is transmitted. It transmits to the connectable radio 
station which required the signal with which the connectable radio station which received this 
demand signal answers the number information of hop on a self-radio station, and the radio 
station which received this reply signal acquires the number information of hop on a connectable 
radio station. 

[0059] Drawin g 12 shows the 3rd operation gestalt of the procedure of the number information 
acquisition means 1 1 of hop of the radio station of this invention, and the high order connection 
place radio station selection means 12. In drawing, in case the number information acquisition 
means 1 1 of hop of each radio station tends to acquire the number information of hop on a 
connectable radio station, the number information-requirements signal of hop is first transmitted 
in multiple address towards a circumference radio station (hi). The circumference radio station 
which received this number information-requirements signal of hop judges whether receiving 
level is received above a threshold L (i1). The radio station where receiving level received the 
number information-requirements signal of hop above the threshold L turns into a connectable 
radio station to a transmitting agency radio station (i2). In addition, it is the decision criterion 
which judges whether this threshold L is connectable with the radio station where a self-radio 
station transmits this signal, and is the minimum receiving level which specifically chooses a 
connectable radio station. 

[0060] The number information acquisition means 1 1 of hop of a connectable radio station 
transmits the reply signal which notifies the number information of hop on a self-radio station to 
a transmitting agency radio station 03). In addition, the number message of hop incorporating the 
number of hop is sufficient as this reply signal, and the number timing message of hop 
transmitted by the transmit timing corresponding to the number of hop is sufficient as it. 
[0061] A number information acquisition means 11 of hop of a radio station by which the number 
information-requirements signal of hop was transmitted recognizes the radio station of the 
number of the minimum hop out of a connectable radio station by receiving this reply signal by 
the configuration shown in the operation gestalt of the above 1st, or the 2nd operation gestalt 
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(h2). 

[0062] By the above processing, each radio station can recognize the radio station of min 
[ number / of hop ] out of a connectable radio station. And this radio station is selected with a 
high order connection place radio station (a3 of drawing 3 ). In the radio station which has 
selected one high order connection place radio station from connectable radio stations, what 
added 1 to the number of hop of a high order connection place radio station is recognized as the 
number of hop of a self— radio station, and a connectable radio station answers the number 
information of hop in multiple address according to the number information-requirements signal 
of hop (a4 of drawing 3 ). 

[0063] With this operation gestalt, only when each radio station receives the number 
information-requirements signal of hop, the message which tells the number of hop is 
transmitted. Therefore, since it is not necessary to transmit the signal which tells the number 
information of hop always in multiple address like the operation gestalt of the above 1 st, or the 
2nd operation gestalt, it becomes possible to stop traffic. 

[0064] The new radio station which newly entered in the multi-hop wireless network can apply 
the operation gestalt of the procedure of the number information acquisition means 1 1 of hop of 
the radio station shown above, and the high order connection place radio station selection 
means 12, in case it is going to acquire the number information of hop on a connectable radio 
station (claims 6 and 1 5). Thereby, the high order connection place radio station to a new radio 
station is decided, and entry to a multi-hop wireless network is attained. Moreover, after building 
a multi-hop wireless network, in case each radio station tends to acquire the number information 
of hop on a connectable radio station to predetermined timing, you may apply. This becomes 
reconstructible [ a multi-hop wireless network ]. Hereafter, the characteristic procedure in 
reconstruction of a multi-hop wireless network is explained. 

[0065] (Operation gestalt of invention given in claims 7 and 16) Drawing 13 shows the 4th 
operation gestalt of the procedure of the number information acquisition means 1 1 of hop of the 
radio station of this invention, and the high order connection place radio station selection means 
12. The number of hop out of a connectable radio station considers as the time amount the radio 
station where the number information acquisition means 11 of (j1) hop serves as min is again 
recognized to be after each radio station selects a high order connection place radio station in 
drawing, and it is the search stop time Ts. It sets up 02). Next, search stop time Ts Progress 
recognizes again the radio station where the number of hop serves as min out of a connectable 
radio station 04). 03) And the radio station of the number of the minimum hop which it had a new 
appreciation of judges whether it is in agreement with a current high order connection place 
radio station 05). When both are in agreement, a high order connection place radio station is not 
changed, but it is the search stop time Ts again. It returns to a setup 02). 

[0066] On the other hand, when the radio station of the number of the minimum hop which it had 
a new appreciation of, and the present high order connection place radio station are inequalities, 
it means that the connectable radio station with few hop than a high order connection place 
radio station had appeared, and changes to the radio station of the number of the minimum hop 
which had a new appreciation of a high order connection place radio station have 06). 
[0067] in addition, the approach of having a new appreciation of the radio station of the number 
of the minimum hop out of a connectable radio station — operation gestalt [ of the above 1st] - 
the procedure shown in the 3rd operation gestalt is adopted. Moreover, when the procedure 
shown in the operation gestalt of the above 1 st or the 3rd operation gestalt is adopted, the 
number of hop of the radio station of the number of the minimum hop which it had a new 
appreciation of is compared with the number of hop of a current high order connection place 
radio station, and when the former is small, you may change to the radio station of the number of 
the minimum hop which had a new appreciation of a high order connection place radio station 
have. 

[0068] By the above processing, each radio station can always select the radio station of the 
number of the minimum hop in a connectable radio station as a high order connection place radio 
station. Therefore, when a new radio station enters in this network, when the number of hop of a 
new radio station is smaller than the number of hop of the high order connection place radio 
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station of a self-radio station, this radio station can change a high order connection place radio 
station to a new radio station autonomously temporarily, thus, the case where a new radio 
station enters in this network, migration of a radio station, etc. — **** — even when a high 
order connection place radio station changes, the star mold multi-hop wireless network of the 
number min of hop can be reconstructed similarly. 

[0069] (Operation gestalt of invention given in claims 8 and 1 7) This operation gestalt 
reconstructs a multi-hop wireless network by selecting a new high order connection place radio 
station in a high order connection place radio station and the radio station it became impossible 
to connect by migration of a self-radio station, migration of a high order connection place radio 
station, or failure, after building a multi-hop wireless network. In addition, with this operation 
gestalt, each radio station shall recognize the child radio station. There are an approach of telling 
a high order connection place radio station about that as the concrete recognition approach 
when each radio station sets up a high order connection place radio station, a method of 
checking a child radio station, when receiving the signal from a child radio station, etc. 
[0070] Drawing 14 shows the 5th operation gestalt of the procedure of the number information 
acquisition means 1 1 of hop of the radio station of this invention, and the high order connection 
place radio station selection means 12. In drawing, after each radio station selects a high order 
connection place radio station, when it becomes impossible to connect with a high order 
connection place radio station by migration of a self-radio station, migration of a high order 
connection place radio station, or failure, (k1) and this radio station newly select a high order 
connection place radio station (k2). In addition, the method of recognizing that it becomes 
impossible for a radio station to connect with a high order connection place radio station should 
just recognize that the information message from a high order connection place radio station 
cannot receive, or that the reply signal does not come on the contrary when signal transmission 
is transmitted to a high order connection place radio station. Moreover, in case a radio station 
selects a high order connection place radio station, the approach shown in each above- 
mentioned operation gestalt can be taken. However, this is canceled when the number 
information of hop from a child radio station is received (k2). 

[0071] By the above processing, a high order connection place radio station and the radio station 
it became impossible to connect can select a high order connection place radio station except 
for a child radio station by migration, failure, etc. of a high order connection place radio station, 
and a multi-hop wireless network can be reconstructed. Thereby, the loop formation between 
the self-radio station by selecting a child radio station as a high order connection place radio 
station to produce and a child radio station is avoidable. Moreover, although it is also considered 
that each radio station selects a child radio station (henceforth a "grandchild radio station") as a 
new high order connection place radio station further, with the configuration of this invention 
which selects the radio station of the number of the minimum hop with a high order connection 
place radio station in a connectable radio station, a self-radio station and a grandchild radio 
station cannot be connected, and the worries do not exist. That is, with this operation gestalt, 
even if it becomes impossible for each radio station to connect with a high order connection 
place radio station, a new high order connection place radio station can be selected preventing a 
loop formation, and a multi-hop wireless network can be autonomously reconstructed between 
normal radio stations. 

[0072] (Operation gestalt of invention given in claims 9 and 1 8) This operation gestalt 
reconstructs a multi-hop wireless network by selecting a new high order connection place radio 
station in a high order connection place radio station and the radio station it became impossible 
to connect by migration of a self-radio station, migration of a high order connection place radio 
station, or failure, after building a multi-hop wireless network. In addition, with this operation 
gestalt, each radio station shall recognize the child radio station. 

[0073] Drawing 1 5 shows the 6th operation gestalt of the procedure of the number information 
acquisition means 1 1 of hop of the radio station of this invention, and the high order connection 
place radio station selection means 12. Drawing 1 5 (a) It is the procedure of a high order 
connection place radio station and the radio station whose connection became improper, and is 
drawing 1 5 (b). It is the procedure of a child radio station. 
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[0074] In drawing, after each radio station selects a high order connection place radio station, 
when it becomes impossible to connect with a high order connection place radio station by 
migration of a self-radio station, migration of a high order connection place radio station, or 
failure, (ml) and this radio station transmit the connection improper signal of the purport it 
became impossible for a self-radio station to connect with a high order connection place radio 
station to a child radio station (m2). And a high order connection place radio station is newly 
selected (m3). 

[0075] On the other hand, if a child radio station receives a connection improper signal from a 
high order connection place radio station (n1), the connection improper signal of the purport it 
became impossible for a self-radio station to connect with a high order connection place radio 
station to the child radio station similarly will be transmitted (n2). And a high order connection 
place radio station is newly selected (n3). Like the following, the radio station which received the 
connection improper signal from the high order connection place radio station selects a new high 
order connection place radio station while transmitting a connection improper signal to the child 
radio station. In addition, in case a radio station selects a high order connection place radio 
station, the approach shown in each above-mentioned operation gestalt can be taken. 
[0076] By the above processing, when it becomes impossible for a radio station to connect with 
a high order connection place radio station by migration, failure, etc. of a high order connection 
place radio station, processing from which the high order connection place radio station where 
the child radio station and all the radio stations that the subordinate of a self-radio station has 
like the child radio station are new is selected is further performed with a self— radio station. 
Thereby, a multi-hop wireless network is reconstructible. 

[0077] Drawing 16 shows the concrete example of the 6th operation gestalt of operation, drawing 
— setting — the original multi-hop wireless network — radio station Ma-1 — Ma, Ma+1, and 
Ma+2 Suppose that it connected in order. Here, it is radio station Ma-1. It carries out to it 
having become impossible to connect a radio station Ma. A radio station Ma is radio station Ma- 
1. Radio station Ma+1 which a radio station Ma and its subordinate have when it becomes 
impossible to connect, and Ma+2 A high order connection place radio station is newly selected. 
Consequently, a radio station Ma and Ma+2 A new high order connection place radio station 
cannot be selected, but it is radio station Ma+1. Suppose that the new high order connection 
place radio station Mb has been selected. At this time, it is radio station Ma+1. The number of 
hop is set to b+1, and is Mb+1. It is written, a radio station Ma and Ma+2 as a respectively new 
high order connection place radio station — radio station Mb+1 selecting — radio station Mb+2 
****** — a multi-hop wireless network is reconstructed. [ and ] 

[0078] Thus, dynamic reconstruction of a multi-hop wireless network is attained by only a high 
order connection place radio station and the radio station it became impossible to connect not 
only newly selecting a high order connection place radio station, but redoing selection of a high 
order connection place radio station in all the radio stations that the subordinate has. 
[0079] 

[Effect of the Invention] As explained above, the multi-hop wireless network and radio station of 
this invention acquire the number information of hop on a connectable radio station (claims 3-6, 
12-15), and select one radio station where the number of hop serves as min out of a 
connectable radio station with a high order connection place radio station (claims 1 and 10). 
Moreover, when a high order connection place radio station is selected, what added 1 to the 
number of hop is made into the number of hop of a self— radio station, and the number 
information of hop is notified to each connectable radio station (claims 2 and 11). Thereby, since 
each radio station can select a high order connection place radio station autonomously, the 
multi-hop wireless network of the number min of hop can be built autonomously. 

[0080] moreovei that there is a radio station which newly enters after construction of a 

(claims 7 and 16) multi-hop wireless network when each radio station always selects the radio 
station of the number of the minimum hop as a high order connection place radio station in a 
connectable radio station **** — migration of a radio station etc. — **** — even when a high 
order connection place radio station changes, a multi-hop wireless network can be 
reconstructed promptly. Moreover, when a radio station secedes from a network by migration, 
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failure, etc., while the radio station which made this radio station the high order connection place 
radio station avoids loop structure, the multi-hop wireless network which (claims 8 and 1 7) and 
loop structure do not generate can be reconstructed by selecting autonomously a new high 
order connection place radio station, moreover, the thing for which all not only the radio station 
that made the radio station from which it seceded the high order connection place radio station 
but its subordinate's radio stations newly select a high order connection place radio station 
autonomously — (claims 9 and 18) — reconstruction of a multi-hop wireless network is attained 
dynamically. Therefore, the robustness of reconstruction of the multi-hop wireless network to 
balking of a radio station can be raised. 

[0081] By the above, the star mold multi-hop wireless network which always makes the top 
office autonomously the base station of the number of the minimum hop can be built irrespective 
of entry or balking of a radio station in the multi-hop wireless network and radio station of this 
invention. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of a configuration of a star mold multi-hop wireless 
network. 

[Drawing 2] The block diagram showing the operation gestalt of the radio station which 
constitutes the multi-hop wireless network of this invention. 

[Drawing 3] The flow chart which shows the fundamental procedure of the high order connection 
place radio station selection means 12. 

[Drawing 4] Drawing showing an example of the process in which a multi-hop wireless network is 
constituted by the radio station of this invention. 

[Drawing 5] The flow chart which shows the fundamental procedure of the signal transfer means 
13. 

[Drawing 6] Drawing showing signs that a signal is transmitted from the radio station outside the 
communications area of a base station to a base station. 

[Drawing 7] The flow chart which shows the 1 st operation gestalt of the procedure of the 
number information acquisition means 1 1 of hop, and the high order connection place radio 
station selection means 12. 

[ Drawing 8] An example of the timing which transmits the number timing message of hop of a 
base station and each radio station. 

[ Drawing 9 ] The flow chart which shows the 2nd operation gestalt of the procedure of the 
number information acquisition means 1 1 of hop, and the high order connection place radio 
station selection means 12. 

[Drawing 10] Drawing showing concrete actuation of the 2nd operation gestalt. 

[Drawing 1 1] The flow chart which shows the transmitting procedure of the number information 

of hop in the 2nd operation gestalt. 

[Drawing 12] The flow chart which shows the 3rd operation gestalt of the procedure of the 
number information acquisition means 1 1 of hop, and the high order connection place radio 
station selection means 12. 

[Drawing 1 3] The flow chart which shows the 4th operation gestalt of the procedure of the 
number information acquisition means 1 1 of hop, and the high order connection place radio 
station selection means 12. 

[Drawing 14] The flow chart which shows the 5th operation gestalt of the procedure of the 
number information acquisition means 1 1 of hop, and the high order connection place radio 
station selection means 12. 

[Drawing 15] The flow chart which shows the 6th operation gestalt of the procedure of the 
number information acquisition means 1 1 of hop, and the high order connection place radio 
station selection means 12. 

[ Drawin g 1 6 ] Drawing showing the concrete example of the 6th operation gestalt of operation. 
{Description of Notations] 
S Base station 
M Radio station 

1 1 The Number Information Acquisition Means of Hop 
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12 High Order Connection Place Radio Station Selection Means 

1 3 Signal Transfer Means 



[Translation done.] 
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*77iy-7t-yffl^+y7(0t-f (d3, d4) 
50 [0 0 3 7] g«{B#iS*y^ , *> 
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9, Stt^SlfcWOtfs'TTRfcWft-t-S (d7) „ - 

tf*5'^yfe-v;ffl*+!;70t-f (d3, d 
4) CIS. ft^LfcttttprilllllJB©*^^* 

WISH'S (d8) „ g^f±7 7^0T*fc5»T\ Ife#L 

tz&m^mmMm<D*y7&zw.w.L U9) , 77^ 

lfcBSJfe (dlO) LTSWy^yt-^^^U 

(d 3, d 4) CI5„ 
[0 0 3 8] &W*yy*m> y±-i/fr$:in£tLtzm& 
[at, 77/lC«tH8t*No 2:4 9, gtCfeitLT 

V^^.^™M^ (D7 }-, ;y ^i : ]t^-f § (d 11) „ if 

LtzWtm^mmmm<D* y -fmmm lt ^5 
^ <d * y £ m * t , if it l w 

JB^s/^SftSrlEiti-a (dl2) „ §fffcC&#L 
fc»* RTillHSlJBO* y y*&a s EH LT v ^ * y y*£fe «£ 
9*#v^^Lw!§-g*CJi, EttLT^SgftRTiiasitl 

ffldr+UTOU-- (d3, d4) HI5 0 4*5; *rfc 
CM LfcSfiEWHislft^©* y TTRiSEtt LTV*3 * 
y7*|[^ LV *#££W\ frTt t*# Lfcttl* Plftji* 
^W*2/^CAti#^Tt>«tV^L, Sfll^^Srittt 
LT*#l^Sr««iLTE1ti-5J:5^LT*>J:v\ r 

[0 0 3 9] 4fc, f— f-tftt, f— ^BHtoS* 
B#Kt£i68;ifc;&»§*»£?itfc:i£&LT^3a s (d3) , 
1h-f-B*m t fcgi&LTV^V>££K:f±*y:/#> y-fe 

-i/m*^VT(D*y-i-*mm-z> U4) . 

-f-^pRI t &&iB Lfc4§£-Ctt, * yb- f Jm 
*t!)70t-^tr*7i:U 5W^E*LT^5ft 
tt^Mift^O^y^Sc^ft/hTfeSt^Wr-rs (dl 
3) o 

[0 0 4 0] W±oMC «fc 9 , #ftMtt&&"r£ll 

lt, ro*t*«*±ffisttft«»»ia3rr« an 3 
mmzmjzxztzmmmxit, jztiL&m&mmmo*? 

zfmz.\*MXtzh<o*&&&mv>*v-7®LkL, ^(O 
* 5/ £ ffl^ii A/ tz * -7 :/» p< v -t - i? £ 13 »tt Ci* 
if 1"5 (|g]3Wa 4) 0 
[0 0 4 1] (IS*3® 4,13 fcE*«>*W®ll«[JK 

e&^^y^cg^fc&if $4 % v?x 

$g*M y-fc- OUT r*7 71^^ 5 y-tr- 
v=j >v^) ^iRl^CiiffL, :ff)*y7 F ft#'f5> 



(7) 2 0 0 1 - 2 3 7 7 6 4 

12 

m£^&{i*^>^T*y:/tfc*^>^ yir-v 

57 - ^ ft T* 14 ^ * £ £ ib tb T V ^ -5 t © t "f 5 c 
[0 0 4 2] ®8tt, S*»*5J:tJ«#aiJSUa36s*.y7lf[- 
?4^s>f* y-fe-^&i£{rr5y^ S >^<7>-0iJ£^ 

y-tr- v^&fl L4v^*ni§P,gp*?llDC#tt fefu z\fi 

zntomMTx-miom-o fct'u wn^ninNiDittt 
[oo4 3] m^mffLa, ^y^^i^LM^^ 

f±, Siifc*lt^*77't^^ yt-i?P0Sr 
^ffT'# , 2k©«-Ji«*pitrail!fl4* -y 1 <D&Mmtz 
20 ftm-to-y/WJ x ^<ft y±-i>P l MT'^, 

3, -©«*ua^tis*y^»^>r 5 >^ yt-/p 

2, P3, -«:*«T»#5 4»©i:i-S. lilfci^ 

[00 4 4] El 9 tt, y rftttffHSl^^a 1 

30 tf«#«l l*s»ttRTSi*«Ua©*yyft*ll#L 
J:5ti"5l!SCtt, M^^i-77^0^|S:^L 
(f 1) , fryzfrnfj 5.^?/ yfe-^©SflH*BISI 
ftN«rKJE-T5 (f 2) „ 

[0 0 4 5] iSfcC. *jx^*^^ 5 vt-'Jm* 
t!)7^t-fL (f 3) , Sflru^s&SBMtL&i©' 
«WS«**Lfci»53&»Sr«llfi-5 (f 4) . Sif^ 

^IHUt*-7 7*l:^^ ? y-fe— v?"C*>5i»S*» 
lrflJ»f-r5 (f5). 4*5, rcDKIiLtt, @MM^ 

z>vmmmx-h<o A{wi:asfiRiii)iiiiri»t 

•fe-^T'^V^-g-CH, *y^"«^>r y-fe — 

I*+!l7©t-f (f 3) |:I5„ 

[0 0 4 6] SfSft*^*^^**^ y-fe-v 
Tfc44I^Cft, 7 5^0-T?fcai>5i»S:!WWfi-5 (f 
6) „ ft^«7 7^0T'foS^T% *y^»^>f 5 >^ 
> y-fe— ^SrftlnnafgLfcli#S9T. t LTWJSJSrR 
50 fL (f 7) , SfBLfctfyT^-f ^ y-fe-i? 
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frbmitTtmmmi d&©#lteisi-5 tf 8) „ & 

77^11^1 (f 9) , SfcfcSfBLfc*^ 

yfe-i?is«»i*iRnif L^t-cMkis 
flrs*ifc^£fcjj*-rn = lCRieu (fio) , m>**s> 

■7%L$4 % ^7* y y 7©i>— ( f 3 ) 

[0 0 4 7] IWfry-flk* 4 * yfe-S^Sft 

ZtltzWiftia*, 7y?HL£<0 f 6T'No £ 

KSflrLfctfyTK^-r 5>-^> yir-^oSWfciWT 10 

Vm-fZ (fll) o rwSi&BtffliSLfiUiTfcttftff 
(fllT'No) % ^{SLtz^y^m^^ yt-i? 

-^ffl=5rt!)7ff)t-f (f 3) CIS, ft©g. 
{fBf^JTo ^bWMigBtF^^LUi±T*fc^tf (fllT'Ye 

s ) , gLmirtz-frsyzfWLZ^ 

WttLO+T^floSfc^fcSiWItfU WT©&S£ 
ftp. 20 
[0 0 4 8] tT> n#£JTo S:5l«E«F*Sfcf5»:£L (f 
12) , $flL/:*77't^;^^t-^bii 
5c«Si»S I DfcBftL ( f 13) , r©&{&7c*MiE I D 

kfzi&£tix\,^&m7t&Mm i bi«— sltv^*^ 

«*^fcrfcC45«)-e, n\Z.\*%Uz_ (flS) , n# 
*B@S([NCaLfc36»5!6»*:*Ultti-5 C f 16) „ n« 30 

^j/t-v?ffl*1r!)7©t-f- (f 3) Cl5o — 
n a*fMB@ftN fcjg LX otitis git Lfc* •> >f 
$ 7 1 - ^i^^Hf^ L O ^ T'ilOCSd 

5: ktmtz (f 17) c 

[0 0 4 9] vkimTtMMm I D £fBtft£tl"tl ,1 5 

aHtSiSIIJB I Das^-ft©»^-Kil± (fHT-No) , s 

* 0 , w o*»i^iaff l © <p T-ftujc^ff $ ix/i * >> y 

1tb<Otm®.X'%?>o Lfc^ot, fEttLTWiiimx 

C f 18) o *©&, n = 1 MflJJfflK^L (fl 
9) , f?l/*y^»^>f yt-v'ffl** VT<D 

■9— ( f 3) 1:15= 

[0050] H 1 0 14, ^2 ©IgJkM©^^®!)^ 
tfil&jj*-*-. iCfc^T, **DO**PJSI»ITa "Ctt, *-y 50 



#^2 0 0 1 - 2 3 7 7 6 4 
ptyfe— 5/P3, P4SrilgcL-CSm-f-5iSS; P 3 tt& 

ftmm&L(D<pxmm^mLtzb<DX'h<Q. z<Dmm 

8) 0 -t LT, ^ttTg{f £*l6P.4l;i\ P 3 ©glfB# 

*jt. i>b«*p^lBfifLfiirt-efc5©-eiS$ii5 (f 

HT'No) o 

[0 0 5 1] Jfcfc, P 3 ©SflBf^jTo ^b«*0B#f H m 

LTIfi1t-r5 (fllT-Yes , f 18) „ f&ft 
JSJfflTb CJStt5P3, P 4itB&£tlZ (fllT'N 

o) . 

[0 0 5 2] P 2©g{fB#£ijTo A»&4»91^|iq« 

IIP 2*S?5gg{t£*LS (fllT'Yes , f 14-CYes ) 0 

z<dp 2ti*mm^LXN®§:m£titit%\z.^ P2*m 
^-rs ( f 17) „ 

[0 0 5 3] WCMliai #Mll«-;/|[^ 

^•^©t^^i^SLrotT-iioc^fiifci 

LT. r<0SII6JSfc±(fi[SN*3fe*Hft»i:aSi-5 (El 3 
© a 3) . 

[0 0 5 4] S«Rlfg*ilM]©«p>£ l ooiffiStt^ 

^tlil^Pif:t©^S»*7^tU * 

y-fe-^^^CMfS (@3©a4) . r 
©^W^Ma^liCov^Ell 1 Sr#fi8LTBiWi- 

[0 0 5 5] HI 1 1 t*5'v^T,' &ffiftA#±ffi$ttftft 
i^^^al^i-Si: (gl) , Sl^O^iC, ±fi[« 

y^/ -yt-y^ii(sLT^5^Jit5 (g2) , r 

> y -t - i? ^gm l/c n#fsiis pun o *» p> a o r 
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-^$riHft1-5 (g 3) „ 

[0056] ^c^iwrpmx^yyi^^ 

[0 0 5 7] ^iltt^ffili. #«HSUBa*«tt^ y-fe-y 

-tr - -^©Pffl O Sr^.S$T- # 3 mm 7- J* X hhli 
Sffl-f 0<J;tl4\ PHS/it'©J;9l:, 

^ toi!E# •> -t - «t o t cd mm as £ 

[0 0 5 8] (ISM 5 , 14 £f&ttro%9iro£ttx$ 
fig) *Htt^ffiJ±, 

lis Sa*™*»J3fc*©*y?«Wr* 

«fc 9 {^S*-*-5(S-^Sri3HS U - ro5*fS^*S{S Lfc 

Sit L A d'SNOTfl&MJa w * y £ 
■fZ>k<DXhZ> B 
[0 0 5 9] 112(1 *36W©«*A<&* yTTRffif* 30 

•> ^mmw&^Mt 1 1 d*SH*prii«iftji]o* ? ■? 
i-z (i i) o gflr^^wiiLai-ejhyTifeflia 

tt"T««l»l8i4S (i 2) . r©GHiUi, g 40 
«U& A # Oft * £&{g I" 5 «*$ A i «ttT # 3 

&*j0ri-s*ij»rSirefc9 , &fcma*mm^tfe&Mm 

[0060] g^fsgissiAw* * ^*ni«iR#^a i 
ii4. misKmmm^ttLxsmmmcDKy^mmz 

iitoi-SJCSflr-tSraHti-S (i 3) B fcfc, rroj£«F 
[0 0 6 1 ] * y:/lM*«£#«*fci£»Lfc«§*A© 50 
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r^ia^ Jitemi ro^jsM*fc(4^2oMff^ 

&o&j&A£!8J$H-3 (h 2) o 

[0062] wiofflia 1 ), MMmit-mm^mm 

1"5 (0 3(7)3 3) „ SMftnTtiliMo^^& l o<d± 

««uaas*©*s'^ , »it«*iR]«wiw(S:«Pi-5 (030 

a 4) 0 

[0 0 6 3] $iif|,T'll #S»A#* 

Vtz t % <r>h-.. * v 7°$c£*p bit s ;/ 

[0064] #Jt* Lfctmuao* y ^ft* wm&^ik 
6, 15) . rtb^«t«9, sra««ua^»i-a±ifl[SN« 

^©lf«*iSRriEt/j:5. BIT, 

[0065] (1^*117, 1 eizmmcommcDMmm 
m) mi sit, «i©ti^©^ 7^iiti 

«ftfcl»E$Ta£Lfc«fc (i l) , 

s (i 2) . fcf^ t-mfflTs 

ffli-5i (i 3) , saEnnfeMJarofA^b^yTTRis 
*/hi4S««USJ4r?l«»»i-5 (i 4) 0 ^U, S 
BfcasixfcA'h* ^^©Ilfiv Sao±tt»«c5t 
^^ir-Si-S^SA^J^i-S (j 5) . 

t>*1f-^f?±B#^Ts ©SS:£I:I5 (j 2) . 
[0 0 6 6] -U. H»*$^fc*/h*3/yftro«*« 
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m Lt ^ t £ft 9 , ±tt£«Eft*SifcR $ titft 
/h*y^Sf[0#l*JBM*)#*.-S (j 6) o 
[0 0 6 7] ft**, Sttignnjfugof^&ft/h**^ 

ess i ©nffijgffisfcttm 3 (Dmmmm^ Lt&w 

«<**ifc*yh* 3/'^»o«S*»K«] 9 #;LT t ± v\ 10 

[0 0 6 8] £i±©«ta^ i 5 » #«l«l«tt±<fttfeK3fe 

«fc «)/h3^»£-fctt, r«»i*fliie#«fc±4fc«tt3te 

[0069] (m#m 8,17 cetoxnosit^ 
ffi) xmmmit, v^^ii^^^-nt 

JBfcfcl^-C* frfcft±<fc8&5fc&»^*aj£1-5ri:l;: 
T*fc6 0 *3iMfSTfi, #tMftfl#-?-aajlJa«: 

[0070] suit *&w<Dmmm(D*v7&tiim 

S^Sl lfciMg^Iilltfil 2©& 
fc8M*-C#ft<ftofc»&fcri (kl) , rroasaft^ii. 

ffttw±<t«tt5fej»«ua*asi-5 (k2) . fttJ; ffi 40 

«l^±te&l£3fc«Si»^ i ««£T£ ft < ft 5 w i 

ft L/c t # Ki-t^JEgft-^iloT r. ftv^r £ £58tt-f 

mat, ±&&mmm\zfF Ltt&z tsii^t-t 

6 0 tt'L, &©*y:?TOtil*&£ftLfc£ 
ttt±rK«r*3li-rS (k 2) 0 

[0071] suito&mz. x , ±fi[Sstt*«s»jao» 
Bb^sfcRtft art ct o T±<£&&$te«*tu§ t sasT?* ft < 50 
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Sttjfej»aJ9iasi-5**wo**-ef4, iHM^ 
»«6lft«ttatt^wefc o *©£*fiftv\ 1-ftfr 

«TC£ft< ftoTfc, /u-^SrK^ftiS'feSftft-hffiS 
&3fcai»R&a£L % jESft^^Xg#Wf^/^ 

[0 0 7 2] (IS^JI 9 , 1 %\Z.Um<»WR<0%ffiM 

Bi:i!), ±ifl^«WcSli»» ft < ftofcft* 
»{!i*5V^T, 3Wfcft±tttttt5fe«HJa«:a3fe1-* - £ 

[0 0 7 3] 015 Bu- y 
|#^1 l^i^i^^^Mil^Sl 2©M 
S^HH©^6tD«M^^i-o 12115 (a) ttJbffiSStt 

015(b) i±Tmmm<D>&m^mxhz> 0 
ioo7 4] h»-*3^-c, £mmm&±immftm»% 

J:*)±<fl[fiS»*lilftJat»ttT?*ft<fto 
t*&tii (mi) r©fcMtt*-fc»*8fc:#L're 
«lil»»is±ttJ*«lEife#S*»-i:»»t?#4< ftotg©SE 
tt^«T«-»«riiHti-S (m2) . tLX, Mtz\z±im 

mftBmmzMfc-tz (m3) „ . 

[0 0 7 5] ^j»»R^,. ±(SlSN*ifelltlMI*»e» 

RT««$flM-* * (n 1) , 

^icM LT g «Si(fSlR*s±fi[Stt3fe*«IR t.S5tt"?# ft < 
ftott^^^f-^-^fii-S (n2) o LT, 

*ffct±4t»tt3feiHMi*ajn-5 (n3) . siTmm 
&tki>\z. s «ffcft±ffigaefe««ua©a3£Srff5. ft 

fc, 4$iHRAs±ffi^lHE3t«S»ii*a^i-5BRI-f4x -tIE 

[0 0 7 6] W±©MSII<t "9, M^^_h^^M 
©f**K>*fcl*ft Hi oT ±(fi[S«fe3t MijftR t 

T-#ft<ftofc*&nrt\ g*sguattt^ s 

TI-fc5i-^T©^^^frtft±^g!3fe«S^$ra 
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[0077] ID 1 6 14, 16 ©IIMMO^ftlttfriM^ 
7 — «tt^Ma-l , Ma, Ma+1 , Ma+2 &miZ 

mmztix^tzt-fZo zz\x\ siiMa-i tmrnm 

Ma-1 tt£1$iX'Zte<tj:Z>b, M^Mafc«t^^<Dlfi 
Tl:fo5«iiMa+l , Ma+2 bWltilZ-ttiL&KsLft&M 

mzmmtz, mmmua, m 3 +2 f±srfc* 

<9, Mb+l ^fE£H5 0 ^LT, liliMa, Ma+2 
^im:i:i:J; tK M^Mb+2 iUvyvf*^ 

[0078] r^i?^ ±iiL&mftmmmkmmx% 

i-5f2lj-T*^< , %(DUT\Z&tt^X(DteMWiX±.{lL 

««Mfe*U*Ji8©a3e*r^91ti-rtfcJ:*)» -^^*s> 20 

5. 
[0 0 7 9] 

0*y^»««*®#b (g»*«3~6, 12-1 
©jfryTftK l £2Jn;ifcfc©&g£S»^©# 30 

(ss*3S2, id . &wmm\mwmz. 
±iiLmmftmmmzMfe-rzzk&xzz<nx\ 

[0080] st-, #«iM^sNftRr£«iMo(t>7ft 

i-5rt^J:!9 (8S*3®7, 16) , yff&m 

is mBmo&mtekiz^xtimmftmmmtmfrz 40 

<nmmmz±.tiL&mftmmmk Lx^tzmmmx^-y 
as-rsri^J:*) (ffl**8, 17) , /u-^it^ 

Lx\,^tzmffiLmtzrtxte<, zto&TomM-r** 
xtmtziz±.{mMftmMmz&®mzmj£-t5> ^ t \z so 
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±•3 -(8S*«9, 18) , ^-Y^S y9XZrrJH"*y~f 
[0 0 8 1] a±KJ:9> fcSBW©-*^**:?*** 

[urn ?*-s-?^* y yiHWy n7-^otij 

[HI 3 ] 2roS*W^jHi 
[04] *5SWro*HSUai^«to-C^^*y^*Slil^y' 

lias] m«a^a 1.3 ©s*wft«ua^)iBSr*i-7 

[me] jK*»©a«3ii;T^o«ii»A»f,s«sJ9*-c 

[0 7] * s/ y^tf 1 1 $snv±.(m»*M 
ftjaajEMi 2<o«yi¥W«)JBioiiifiJBiBSr*i-7 

[0 8] 

[0 9] *y7%«*JR»¥ai ifc«fcU^h<fc8a&te£S 
iil^gl 2<D«a^lH«>ll5 2«)«JKflSr*i-7 

[010] j(5 2©|llfi»*©A*Wi»f^*^i-H. 
[011] IB2 0|IJfS^ffil'*3»tS*y^*1»«©ii&fS 

[012]* 7/iitii&#¥t 1 1 fc*±tf±#«aMte 
*s»^a^isi 2©M^ii©^3»^ws^-r 

[013] i*5.fctf±fiH®Bcfc 

7P-fl- ho 

[014] *7^tlt»¥Si lfciULtttSIJIMte 

7o-ft- h 0 

[015] *y:/*tf«llMMMfcl l*3J:ULh{ft«ft3fc 

asauaa^M 1 2 ©*as^Mi©m 6 (Dmwnm^i- 

ya — ^-y— h 0 

[0 1 6] *6©Hlfi3BiB©ft{*:W*«if^0!l*^i-0. 
[«F#©8tW] 
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